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people will not be motivated to
invent and market,” he says. “But
they are going after the wrong thing.
And it isn’t just the ownership of
sequence that I’m concerned about,
but the way all genetic data is
handled. I think that making a big
issue of public ownership and free
data release struck a blow for the
notion that people have to take
democratic responsibility for the
human genome. It’s not something
that can be left to the commercial
manufacturers, like making motor
cars.” This evangelical approach has
been extremely influential, as David
Bentley acknowledges. “John has
helped to shape my view on how
things should be done, both morally
and scientifically.”
With the human genome project
so close to completion, what does the
future hold for sequencing centres
like the Sanger? The sequence will
be only the starting point for studies
of gene function, regulation and
interactions, the area known as
functional genomics. “Over time it’s
likely that the Sanger Centre will
gradually increase the effort it puts
into functional genomics, says
Sulston. But I think that we shall be
doing large-scale sequencing here for
a long time to come.”
His thoughts about his own
future are “woolly”, although when
pressed he says he’d like to spend
more time “fiddling around with
things at the bench” and is currently
enjoying tying up the few loose
ends left in the worm sequence.
“I’ve said I’ll stay for as long as I’m
needed for the Human Genome
Project,” he adds. “This is not a
career move where I’m about to go
off and do something else straight
away.” This is just as well, as his
successor has yet to be appointed.
Could it be that he is a hard act to
follow? Sulston laughs uproariously.
“I can’t imagine that that’s the case.
I’d have thought I was a very easy
act to follow.”
Georgina Ferry is a freelance science writer
based in Oxford, UK.
The spider’s web
XML — extremely
muddled language, or
the future of the
internet?
Every now and then a revolution
occurs and you must decide whether
to join in and risk it coming to
nothing or ignore it and hope to
catch up later. A revolution is
happening now on the internet, and
within a few years we’ll wonder how
we existed before it. That revolution
is in the lingua franca of the world
wide web; the new extended markup
language, or XML, is widely
considered to be ‘the future of the
internet’ and could certainly improve
dramatically the ability to search for
information on the web.
Although you might have heard of
XML, you could be excused for not
really knowing what it’s about. XML
is a descendent of SGML (standard
generalized markup language), which
begat HTML (hypertext markup
language), the language of the world
wide web. Unlike HTML, XML is
not a layout language, it does not
determine the way the information
appears on the web page; instead,
XML is a content-oriented language,
which allows each piece of
information to be wrapped up by
other programs in such a way as to
describe what sort of information it is.
XML has a more robust inherent
capacity for linking to other media
than does HTML. In XML, the links
can be dynamic, changing as the
media to which they are linked
change. XML will revolutionize the
internet through the concept of
programs or databases embedded
within documents. In fact, each XML
document is effectively an entry in a
vast database, the world wide web. It
is this characteristic that gives XML
the potential to improve the ability to
search for information on the web.
According to a recently published
statistic, even the best search
engines on the web index only 20%
of the entire information space.
Many users assume that indexing
100% of the information on the web
would increase their chances of
finding the document they are
looking for. Sadly, this is not likely to
be true. Take the commonly used
analogy of needles and haystacks.
Although it is true that if your needle
is in the 80% of the haystack that is
not indexed you will not find it,
indexing the entire haystack is not
likely to help you either, as the
document would be massive and
hard to search. In addition, there is
not such a clear distinction between
a thin rod of metal and a thin rod of
straw in the world of information. It
could really help you if the person
who placed the needle into the
haystack had labelled it, but
scientists often omit keywords or a
simple paragraph of descriptive text
from their web pages, and rarely add
the additional tags or labels that
search engines use to find pages.
XML provides a solution to this
problem by informing users what
each particular piece of information
on the web page is and, more
importantly, by allowing the user to
search for it.
To appreciate the value of the
XML system in searching the web,
there is really only one piece of web
jargon you need to understand:
‘document type description’. Each
XML document has a core set of
rules to which it complies, which are
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collected together into the document
type description (DTD). The DTD
is the classification system that
defines the different types of
information pieces in any document.
In each DTD the key XML ‘tags’, or
descriptors, are described. Any one
DTD can be used as the rule-set for
any number of XML documents.
This is the aspect of XML that is of
most importance to scientists,
because of its potential to improve
dramatically the ability to search for
information on the web.
The world wide web standards
commission, or W3c, has solicited the
assistance of information architects in
each field to produce a DTD for that
field that will contain a tag for every
conceivable data type, such as simple
objects like keywords, author names,
abstracts and figure legends.
Moreover, they have generated tags
for more complex and esoteric objects
such as atomic co-ordinates, gene
names, gene sequences and source
organisms. So, there will be one
DTD for the biological sciences, and
the author of any biological XML
document can apply that DTD to it.
But authors will also be able to pick
and choose a subset of the tags
available within the biological
sciences DTD, to generate their own
DTDs. Inside the combination of
DTDs and these descriptors lies the
true power of XML for the biological
sciences. Imagine the whole mass of
information on the internet, that
huge haystack, as a database. Now
create a table in that database called
‘biology’. By searching for, say,
‘hedgehog genes’ only within the
biology table, the user will be far less
likely to receive search results
containing references to animal
hospitals and blue, imaginary
animals. Any web page that declares
to which DTD it conforms will
instantly allow the user of an
XML-enabled search engine to
restrict their query to that
DTD-defined space within the
search engine’s database.
The true value of XML is in
categorising and defining information
types in a context-insensitive manner.
Whether the information is displayed
on a web browser, on a cellular phone,
a PalmPilot or in print, the
information structure is preserved. In
addition to each XML page being a
document in a database, through
some clever programming the
resources in an XML page that are
hidden (by the stylesheet of the
program in which it was initially
opened) can become shown within a
different stylesheet without the XML
document having to be reloaded. In
effect, because XML can switch
between stylesheets dynamically,
each page becomes a multimedia
application akin to a CD-ROM.
But adopting new technology is
not without a price. Writing XML is
not easy, the DTDs are still being
finalized and only now are the first
commercial web browsers
supporting XML. Furthermore,
XML looks nothing like HTML to
write, and you will still need to learn
markup languages similar to HTML
to write the stylesheets that display
the information contained within
the structure.
You might wonder why you should
even bother to write XML, as it really
only gives advantages to those who
use it to search through the
information space. The problem is
that change usually begets change,
and often in areas you would least
expect it. Allow your mind to wander
into a future world, wherein
grant-givers ask you how often people
search for your laboratory homepage,
or how often your papers are linked
to… consider the number of people
who found the animal hospital instead
of your site on hedgehog genes.
Customized XML-based searches and
DTDs anyone?
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For more information about XML, see:
http://www.hotwired.com/webmonkey/
authoring/xml/index.html
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Life cycle of the Millennium bug.
(Image provided by Russell
Kightley Media; rkm@rkm.com.au.
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